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MONITORING SYSTEM FOR MONITORING
LOW VOLTAGE DISCONNECTING VALUE OF
SECONDARY BATTERIES AND METHOD
FOR THE SAME

BACKGROUND

1. Field of the Invention

The present invention relates to a monitoring system for
monitoring low voltage disconnecting value of a secondary
battery and a method for the same.

2. Description of the Related Art

Secondary batteries do not normally tolerate deep dis-
charges. Deep discharge of a battery may cause damages 1n a
long term and shorten the life of the battery. When the power
level of the secondary battery drops to a certain voltage value,
it should stop supplying power to the corresponding compo-
nents to prevent damages to the battery.

Therelfore, what 1s needed, 1s a new monitoring system for
preventing deep discharge of a secondary battery.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of a momitoring system for
monitoring low voltage disconnecting value of a secondary
battery in accordance with a first embodiment of the present
invention; and

FI1G. 2 1s a flow chart of a monitoring method for monitor-
ing a low voltage disconnecting value of a secondary battery
in accordance with a second embodiment of the present
invention.

DETAILED DESCRIPTION

Referring to FIG. 1, a monitoring system for monitoring,
low voltage disconnecting value of a secondary battery 1n
accordance with a first embodiment of the present invention
includes a signal collecting apparatus 10, an analog-digital
converter 12 connected to the signal collecting apparatus 10,
a processor 14 connected to the analog-digital converter 12, a
controller 16 connected to the processor 14, and a switch 18.

The switch 18 includes a switch input terminal 182, a
switch output terminal 184, and a switch control terminal
186. A secondary battery 20 1s connected to the switch control
terminal 186 of the switch 18 via the signal collecting appa-
ratus 10, the analog-digital converter 12, the processor 14,
and the controller 16, 1n sequence. The secondary battery 20
1s also connected to the switch mput terminal 182 of the
switch 18. The switch output terminal 184 of the switch 18 1s
connected to a functional unit 22.

Referring to FI1G. 2, a monitoring method for monitoring a
low voltage disconnecting value of a secondary battery in
accordance with a second embodiment of the present mven-
tion includes:

Step S1: reading voltage signals of the secondary battery
20 at regular intervals and transmitting the signals to the
analog-digital converter 12. The voltage signals are analog
signals of the secondary battery 20.

Step S2: converting the analog voltage signals into digital
signals, such as voltage values, and transmitting the voltage
values to the processor 14.

Step S3: storing timestamp and the corresponding voltage
value of each reading as [t1, v1], [t2, v2] ..., and processing
the voltage change ratio of each two adjacent times, such as
[(v2—v1)/(12-11)I.

Step S4: determining whether |(v2-v1)/(t2-t1)l 1s equal to
or greater than a predetermined value.

10

15

20

25

30

35

40

45

50

55

60

65

2

Step SS5: upon the condition that [(v2-v1)/(12-t1)| 1s
greater than or equal to the predetermined value, the proces-
sor 14 determines the secondary battery 20 should stop sup-
plying power to the function unit 22, namely, the voltage of
the secondary battery 20 has reached a low voltage discon-
necting value. The controller 16 then opens the switch 18
disconnecting the battery 20 from the functional unit 22.

Step S6: upon the condition that [(v2—v1)/(t2-t1)l 1s less
than the predetermined value, the processor 14 determines
that the secondary battery 20 has not reached the low voltage
disconnecting value. The secondary battery 20 continues sup-
plying power to the functional unit 22.

Various secondary batteries have various low voltage dis-
connecting values. When the voltages of various secondary
batteries reach its low voltage disconnecting voltage, the volt-
age change ratio of two adjacent times of various secondary
batteries 1s tan 30° on average. For this reason, the predeter-
mined value 1s taken to be equal to tan 30° 1n this embodi-
ment.

The foregoing description of the exemplary embodiments
of the invention has been presented only for the purposes of
illustration and description and 1s not intended to be exhaus-
tive or to limit the ivention to the precise forms disclosed.
Many modifications and variations are possible in light of the
aboveteaching. The embodiments were chosen and described
in order to explain the principles of the invention and their
practical application so as to enable others skilled 1n the art to
utilize the invention and various embodiments and with vari-
ous modifications as are suited to the particular use contem-
plated. Alternately embodiments will become apparent to
those skilled 1n the art to which the present invention pertains
without departing from 1ts spirit and scope. Accordingly, the
scope of the present mvention 1s defined by the appended
claims rather than the foregoing description and the exem-
plary embodiments described therein.

What 1s claimed 1s:

1. A monitoring system for monitoring low voltage discon-
necting value of a secondary battery connected between a
secondary battery and a functional unit, the monitoring sys-
tem comprising:

a signal collecting apparatus connected to the secondary
battery and capable of reading voltage signals of the
secondary battery at regular intervals;

an analog-digital converter connected to the signal collect-
ing apparatus and capable of recerving the voltage sig-
nals and converting the voltage signals into digital sig-
nals;

a processor connected to the analog-digital converter and
capable of processing the digital signals and evaluating
a voltage change ratio to determine whether the voltage
of the secondary battery reach a low voltage disconnect-
ing value;

a switch comprising a switch input terminal, a switch out-
put terminal, and a switch control terminal, wherein the
switch input terminal 1s connected to the secondary bat-
tery, the switch output terminal 1s connected to the func-
tional unit, the switch being capable of connecting and
disconnecting the secondary battery; and

a controller connected between the switch control terminal
and the processor and capable of controlling status of the
switch according to the determined result of the proces-
SOT.

2. The momitoring system as claimed 1n claim 1, wherein
upon the condition that the voltage change ratio of the sec-
ondary battery 1s greater than or equal to a predetermined
value, the processor determines the voltage of the secondary
battery reaches the low voltage disconnecting value; upon the
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condition that the voltage change ratio of the secondary bat-
tery 1s less than the predetermined value, the processor deter-
mines the voltage of the secondary battery does not reach the
low voltage disconnecting value.

3. The monitoring system as claimed 1n claim 2, wherein
the voltage change ratio 1s equal to the absolute value of the
ratio of the voltage value difference for a measuring time
interval to the time interval value.

4. The monitoring system as claimed 1n claim 2, wherein
the predetermined value 1s an average value at which various
secondary batteries reach their low voltage disconnecting
values.

5. The monitoring system as claimed 1n claim 4, wherein
the predetermined value 1s equal to tan 30°.

5

10

6. A monitoring method applying the monitoring system of 15

claim 1, comprising;
reading voltage signals of the secondary battery at regular

intervals and transmitting the voltage signals to the ana-
log-digital converter;

converting the voltage signals into digital signals and trans-
mitting the digital signals to the processor;

processing the digital signals to get the voltage change
ratio, and determiming whether the voltage of the sec-
ondary battery reach the low voltage disconnecting

20

4

value according by comparing the voltage change ratio
with a predetermined value;

upon the condition that the voltage of the secondary battery
reaches the low voltage disconnecting value, the proces-
sor controls the switch via the controller to stop the
secondary battery supplying power to the functional
unit; and

upon the condition that the voltage of the secondary battery
does not reach the low voltage disconnecting value, the
secondary battery continues supplying power to the
functional unat.

7. The monitoring method as claimed 1n claim 6, wherein

the determining step comprises:

using the processor to store a plurality of pairs of a times-
tamp and the voltage value corresponding the timestamp
for evaluating the voltage change ratio of every two
adjacent timestamps, the voltage change ratio being
equal to the absolute value of the ratio of the voltage
value difference for a measuring time 1nterval to the time
interval value.

8. The monitoring method as claimed 1n claim 6, wherein

the predetermined value 1s equal to tan 30°.
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